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DETAILED ACTION 
Response to Amendment 
0.1 Claim 24 is withdrawn from consideration as being directed to a non-elected group. 
Claims 1-23 remain pending. 

0.2 The prior art rejections of record to Claims 1-24 are withdrawn in response to 

Applicants' amendment of 5/7/2007 and 1/3/2007. 

Response to Arguments 

* Applicants' arguments, filed 1/3/2007^ have been fully considered and are deemed 

persuasive only to the extent that the approach, whereby 'virtual data block,' is not specifically 

disclosed by the prior art of record. USPN 5933592 to Lubbers et al. discloses such procedures 

for virtual data block allocation as claimed. 

Claim Rejections - 35 USC ' 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 

2.0 This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1,56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(f) or (g) prior art under 35 U.S.C. 103(a). 

2J Claims 1-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over Amelia (US 
Patent No. 6,35 1 ,838) and Lubbers et al. (US Patent No. 5933592) 
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As per Claims 1, 13, 19, 22-23, Amelia substantially discloses, in Fig. 2 and related 
description, equivalent multidimensional storage system comprising multiple disk drives along 
with plural dimensional error detection/correction/protection along with appropriate controller 
capability, e.g., Amelia's 'FIG, 2 shows symmetrica l three'dimensional parity protection system 
schematically as diagram 51 embodied by frame 53, with three two-dimensional planes 55, 57 
and 59 with each plane containing conventional data storage disk driyes such as disk driye 61 
an d parity protection disk drives for secondary storage data such as drive 63, In this simplified 
embodiment, each of the flat plane arrays 55, 57 and 59 are similar to the two-dimensional 
system shown in FIG. 7, and are connected similarly within each plane, but additionally, each 
flat plane has all of the drives connected to the other planes in a Z axis manner to create a three- 
dimensional parity protection system such as described above. ^ 




FIG. 2 

Not specifically described in detail in Amelia is the step whereby data allocation 
comprises allocating data as virtual data along with corresponding virtual blocks . 

However Lubbers et al., in an analogous art, discloses a ''Promoting device level error 
to raidset level error to restore redundancy in a raid array data storage system, " wherein such 
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techniques are described. {See Lubbers et aL, Id., Figs. -12, e.g., "The RAIDset metadata 
provides information about the RAIDed or RAID protected user data blocks in the entire virtual 
set of user data blocks. It is not limited to each drive as was the device metadata described 
immediately above. Virtual set refers to the user data blocks (but not the parity blocks) 
distributed across the drives A-D in the RAID array. In other words, in the example in FIG. 1, 
the virtual set consists of user data blocks 0-N. To a host CPU using the RAID array a virtual set 
looks like a virtual disk drive having 0-N data blocks. } 

Therefore, it would have been obvious to a person having ordinary skill in the art at the 
time the invention was made to modify the procedure in Amelia by including therein virtual set 
of user data block means as taught by Lubbers et al., because such modification would provide 
the procedure disclosed in Amelia with a technique whereby "The RAIDset metadata provides 
information about the RAIDed or RAID protected user data blocks in the entire virtual set of user 
data blocks. It is not limited to each drive as was the device metadata described immediately 
above "in Lubbers et al.} 

As per Claim 2, Amelia discloses, in Fig. 2 and related description, equivalent 
multidimensional parity storing method according to claim 1, wherein the number of the 
storage blocks to be used as data blocks and the number of the storage blocks to be used as parity 
blocks are determined by calculating a maximum integer M satisfying K.gtoreq.M.sup.3H-3M, 
where K is the total number of storage blocks of the disk drives, so that the number of the data 
blocks is defined as M.sup,3 and the number of the parity blocks is defined as 3M and the three- 
dimensional block matrix is a type of M.times.M.times.M. 
As per Claim 3, Amelia discloses, in Fig. 2 and related description, equivalent 
multidimensional parity storing method according to claim 1, wherein the allocating of the 
virtual data blocks and the virtual parity blocks to the storage blocks of the disk drives is 
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performed by allocating the virtual parity block for each block plane to the storage block of the 
disk drive after the virtual data blocks belonging to each block plane are completely allocated to 
the storage blocks of the disk drives. 

As per Claim 4, Amelia discloses, in Fig. 2 and related description, equivalent 
multidimensional parity storing method according to claim 1, wherein the calculating of the 
parity information is performed by a bitwise operator performing exclusive OR (XOR) operation 
between the data bits stored in the storage blocks corresponding to the virtual data blocks of each 
block plane. 
As per Claim 5, Amelia discloses, in Fig. 2 and related description, equivalent 
multidimensional error block recovery method in an external storage subsystem comprising 
multiple disk drives including a plurality of storage blocks, comprising: storing data and parity 
information by the parity storing method according to claim 1 ; and recovering a plurality of error 
blocks by using parity blocks corresponding to the virtual parity blocks related to the respective 
block planes with the error blocks of X, Y and Z-coordinates. 
As per Claim 6, Amelia discloses, in Fig. 2 and related description, equivalent 
multidimensional n error block recovering method in an external storage subsystem comprising 
multiple disk drives including a plurality of storage blocks, comprising: storing data and parity 
information by the parity storing method according to claim 2; and recovering a plurality of error 
blocks by using the parity blocks corresponding to the virtual parity blocks related to the 
respective block planes with the error blocks of X, Y and Z-coordinates. 
As per Claim 7, Amelia discloses, in Fig. 2 and related description, equivalent 
multidimensional n error block recovering method in an external storage subsystem comprising 
multiple disk drives including a plurality of storage blocks, comprising: storing data and parity 
information by the parity storing method according to claim 3; and recovering a plurality of error 
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blocks by using the parity blocks corresponding to the virtual parity blocks related to the 
respective block planes with the error blocks of X, Y and Z-coordihates. 
As per Claim 8, Amelia discloses, in Fig. 2 and related description, equivalent 
multidimensional n error block recovering method in an external storage subsystem comprising 
multiple disk drives including a plurality of storage blocks, comprising: storing data and parity 
information by the parity storing method according to claim 4; and recovering a plurality of error 
blocks by using the parity blocks corresponding to the virtual parity blocks related to the 
respective block planes with the error blocks of X, Y and Z-coordinates. 
As per Claim 9, Amelia discloses, in Fig. 2 and related description, equivalent 
multidimensional error block recovering method according to claim 5, wherein the recovering 
the plurality of error blocks comprises: counting the total numbers of the error blocks occurring 
in the block planes, respectively; skipping the block planes with no error blocks or with two or 
more error blocks performing an exclusive OR (XOR) operation between the data bits stored in 
the storage blocks, except for an error block, corresponding to the virtual data blocks belonging 
to each block plane with one error block; , recovering the one error block by comparing XOR 
operation results with the parity information stored in the storage block corresponding to the 
parity block for the block plane; and repeating the above recovering operations in regular order 
of the X, Y and Z-coordinates. 

As per Claim 10, Amelia discloses, in Fig. 2 and related description, equivalent 
multidimensional error block recovering method according to claim 6, wherein the recovering 
the plurality of error blocks comprises: counting the total numbers of the error blocks occurring 
in the block planes, respectively; skipping the block planes with no error blocks or with two or 
more error blocks each block plane with one error block; recovering the one error block by 
comparing XOR operation results with the parity information stored in the storage block 
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corresponding to the parity block for the block plane; and repeating the above recovering 
operations in regular order of the 'X, Y and Z-coordinates. 
As per Claim 11, Amelia discloses, in Fig. 2 and related description, equivalent 
multidimensional error block recovering method according to claim 7, wherein the recovering 
the plurality of error blocks comprises: counting the total numbers of the error blocks occurring 
in the block planes, respectively; skipping the block planes with no error blocks or with two or 
more error blocks performing an exclusive OR (XOR) operation between the data bits stored in 
the storage blocks, except for an error block, corresponding to the virtual data blocks belonging 
to the block plane with one error block; recovering the one error block by comparing XOR 
operation results with the parity information stored in the storage block corresponding to the 
parity block for the block plane; and repeating the above recovering operations in regular order 
of the X, Y and Z-coordinates. 

As per Claim 12, Amelia discloses, in Fig. 2 and related description, equivalent 
multidimensional error block recovering method according to claim 8, wherein the recovering 
the plurality of error blocks comprises: counting the total numbers of the error blocks occurring 
in the block planes, respectively; skipping the block planes with no error blocks or with two or 
more error blocks performing an exclusive OR (XOR) operation between the data bits stored in 
the storage blocks, except for an error block, corresponding to the virtual data blocks belonging 
to the block plane with one error block; recovering the one error block by comparing XOR 
operation results with the parity information stored in the storage block corresponding to the 
parity block for the block plane; and repeating the above recovering operations in regular order 
of the X, Y and Z-coordinates. 

As per Claim 14, Amelia discloses, in Fig. 2 and related description, equivalent 
multidimensional storage of claim 13, wherein the programmed computer processor further 
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calculates parity information based upon the data bits respectively stored in the storage blocks 
corresponding to the virtual data blocks of each virtual data block plane. 
As per Claim 15, Amelia discloses, in Fig. 2 and related description, equivalent 
multidimensional storage of claim 13, wherein the programmed computer processor further 
recovers any number of error blocks in the storage blocks according to the virtual parity blocks 
corresponding to each virtual data block plane. 

As per Claim 16, Amelia discloses, in Fig. 2 and related description, equivalent 
multidimensional storage of claim 13, wherein the programmed computer processor generates 
the virtual three-dimensional block matrix by calculating a maximum integer M satisfying 
K.gtoreq.M.sup.3+3M, where K is the total number of storage blocks of the disk drives, M.sup.3 
is a number of the storage blocks used as data blocks, and 3M is a number of the storage blocks 
used as parity blocks, and the three-dimensional block matrix is M.times.M.times.M. 
As per Claim 17, Amelia discloses, in Fig. 2 and related description, equivalent 
multidimensional storage of claim 15, wherein the programmed computer processor recovers 
the error blocks by repetitively: counting a total number of the error blocks Occurring in the 
virtual data block planes, respectively, skipping the virtual data block planes with no error blocks 
or with two or more error blocks, performing an exclusive OR (XOR) operation between the data 
bits stored in the storage blocks, except for an error block, corresponding to the virtual data 
blocks belonging to the virtual data block plane with one error block, and recovering the one 
error block by comparing the XOR operation results with the parity information stored in the 
storage block corresponding to the virtual parity block for the virtual data block plane. 
As per Claim 18, Amelia discloses, in Fig. 2 and related description, equivalent 
multidimensional storage of claim 13, wherein the progranuned computer processor associates 
the storage blocks of the disk drives to the virtual three-dimensional block matrix by: 
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determining a number of the storage blocks to be used as data blocks and a number of the storage 
blocks to be used as parity blocks in a total number of storage blocks of the disk drives, 
generating the three-dimensional block matrix of the virtual data blocks corresponding to the 
determined number of the storage blocks to be used as the data blocks on Cartesian coordinates 
(X, Y, Z), allocating the virtual parity blocks to the virtual data block planes related to the X, Y 
and Z-coordinates of the three-dimensional block matrix, respectively, allocating the virtual data 
blocks and the virtual parity blocks to the storage blocks of the disk drives, respectively, 
calculating parity information based upon the data bits respectively stored in the storage blocks 
corresponding to the virtual data blocks of eyery virtual data block plane, and storing the 
calculated parity information in the storage blocks corresponding to the virtual parity blocks for 
every virtual data block plane, respectively. 

As per Claim 20, Amelia discloses, in Fig. 2 and related description, equivalent 
multidimensional system of claim 19, wherein the controller further calculates parity 
information based upon the data bits respectively stored in the storage blocks corresponding to 
the virtual data blocks of each virtual block plane. 
As per Claim 21, Amelia discloses, in Fig. 2 and related description, equivalent 
multidimensional system of claim 19, wherein the controller further recovers any number of 
error blocks in the storage blocks according to the virtual parity blocks corresponding to each 
virtual data block plane. 

CONCLUSION 

♦ Any response to this action should be mailed to: 

Commissioner of Patents and Trademarks, Washington, D.C. 20231 
or faxed to: (571) 273-8300 for all formal communications. 



Application/Control Number: 10/693.986 



Page 9 of 9 



Art Unit: 2112 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Guy J. Lamarre, P.E., whose telephone number is (571) 272- 
3826. The examiner can normally be reached on Monday to Friday from 9:30 AM to 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jacques Louis- Jacques, can be reached at (571) 272-6962. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the Group receptionist whose telephone number is (571) 272-3609. 

Information regarding the status of an application may also be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Guy J. Lamarre, P.E 
Primary Examiner 
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